Roosevelt Wild Life Bulletin by King, Ralph T.
SUNY College of Environmental Science and Forestry
Digital Commons @ ESF
Roosevelt Wild Life Bulletins Roosevelt Wild Life Station
1943
Roosevelt Wild Life Bulletin
Ralph T. King
SUNY College of Environmental Science and Forestry
Follow this and additional works at: http://digitalcommons.esf.edu/rwlsbulletin
Part of the Animal Sciences Commons, Biodiversity Commons, Ecology and Evolutionary
Biology Commons, and the Natural Resources and Conservation Commons
This Book is brought to you for free and open access by the Roosevelt Wild Life Station at Digital Commons @ ESF. It has been accepted for inclusion
in Roosevelt Wild Life Bulletins by an authorized administrator of Digital Commons @ ESF. For more information, please contact
digitalcommons@esf.edu.
Recommended Citation
King, Ralph T., "Roosevelt Wild Life Bulletin" (1943). Roosevelt Wild Life Bulletins. Book 5.
http://digitalcommons.esf.edu/rwlsbulletin/5
RUFFED GROUSE MANAGEMENT
By
Ralph T. King
ROOSEVELT WILDLIFE BULLETIN
Volume 8 APRIL. 1943 Number 3
Roosevelt Wildlife Forest Experiment Station
New York State College of Forestry
at Syracuse University, Syracuse, N. Y.
Samuel N. Spring, Dean

RUFFED GROUSE MANAGEMENT
By
Ralph T. King
VOLUME XVI NUMBER 1 -a
Published quarterly by the New York State College of Forestry at Syracuse, N. Y.
Entered as second-class matter, October 18, 1927, at the Post Office at
Syracuse, N. Y., under Act of August 24, 1912.
ANNOUNCEMENT
The serial publications of the Roosevelt Wildlife Forest Experi-
ment Station consist of the following
:
1. Roosevelt Wildlife Bulletin
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The Bulletin includes papers of a technical or semi-technical nature
dealing with various phases of forest wildlife, its management and
conservation. The Service Publication is intended to be of general and
popular interest and attempts to interpret forest wildlife research
results and explain the reasons for and methods of their application.
The editions of the Bulletin are limited and do not permit of general
free distribution. Prices of the individual numbers vary as they are
based on actual cost of printing and distribution in accordance with
Chapter 220 of the Laws of 1933. Price lists will be furnished on
request. Exchanges are invited. All communications concerning
publications should be addressed to:
THE DIRECTOR
Roosevelt Wildlife Forest Experiment Station
Syracuse, New York
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issues per volume will be determined by the size of the individual
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Fig. 6. Male ruf¥ed grouse on a drumming log. In order that the grouse may be
protected from enemies the drumming logs are usually situated in a fairly dense
thicket with forest cover from above and on at least three sides. The occupant of
any particular log always faces the same direction and chooses the same spot on
the log when drumming. The cover of this New York State bird was mostly arbor
vitae. Photograph by E. J. Sawyer.
Fig. 7. This drumming log was situated in an aspen and alder thicket with a clearing
in the foreground. The bird occupied the space immediately to the left of the clump
of alders facing the camera.
RUFFED GROUSE MANAGEMENT*
By
RALPH T. KING
This discussion includes a consideration of only those research
results which are immediately and directly ai)i)licable to the problem
of producing more ruffed grouse. The investigations on which these
recommendations are based were carried on in North Central Minne-
sota from 1930 to 1937, and the recommendations are intended to
apply to conditions prevailing in that region.
Greater productivity of ruffed grouse can be accomplished by two
methods; (i) greater survival on present grouse ranges, and (2)
creation of more grouse range. Both methods should be used. They
are essentially the same inasmuch as both involve reducing environ-
mental resistance. On occupied range this means greater survival
;
on unoccupied range it means removing the barrier to occupancy.
On either type of range it must be accomplished through environ-
mental controls, that is, through manipulations of certain of the
environmental constituents.
The problem of productivity in the case of ruffed grouse is compli-
cated by the fact that a cyclic species is dealt \vith. Superimposed
upon the normal and regular losses—the usual annual oscillations
—
there is the additional difficulty of periodic, and at present uncontroll-
able, large losses which, at approximately ten-year intervals, wipe
out about 90 percent of the entire stock.
These definitely proven cyclic decimations mean that we can have
ruffed grouse shooting only so many years out of every ten. We
may as well face the facts—we must make up our minds that we must
forego shooting during certain years. Closed terms are necessary if
we are to maintain a sufficient breeding reserve, and paradoxical as
it may sound, they are absolutely essential if we are to have the
largest number of open years with good grouse shooting during any
ten-year period.
This, then, leaves three major questions in ruffed grouse manage-
ment. These are:
I. How can we determine in advance which years should be open
for ruf¥ed grouse shooting?
*This article was originally printed in Volume 35, Number 6 (1937) of the
Journal of Forestry as paper 1497 of the Scientific Journal Series of the Minne-
sota Agricultural Experiment Station.
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2. How can we provide for tlie greatest number i)i such open years
in every ten-year period?
3. How can we provide the greatest amount of grouse shooting
during each of these open years ?
Many of the recommendations included in the answers to these
three questions are Ijased on the accumulated knowledge of cyclic
behavior. Much of the knowledge relating to cycles is recent and as
yet unpublished.
The question of determining in advance whicli years should be
open for grouse shooting can now be answered with certainty. An
accurate and practicable census method has been devised which
makes it possible for anyone with a knowledge of grouse range and
grouse habits to determine with a reasonable degree of accuracy the
total population of ruffed grouse on areas of any size. This method
can be used ten months out of the year in any type of rufTed grouse
country and under most weather conditions. An experienced man
can census from 1,000 to 1,500 acres per day. Population figures
obtained by careful censusing through the use of this or some other
reliable method provides the only sound basis for determining which
years should be open for shooting. Furthermore, continued use of a
reliable census method on representative sample areas will enable one
to detect the first signs of approaching decimation ; the evidence
of an impending "crash" is present and recognizable far enough in
advance to allow for their use in deciding the matter of open seasons,
bag limits, open territories, and similar game administration prob-
lems which must be decided according to prevailing conditions if we
are to have anything deserving of the name of management.
On Minnesota areas we were able, through the use of censuses, to
demonstrate losses due to the 1935 decline as early as May of that
}Tar. These losses were not demonstrable by an}' other method
until much later in the year: in most instances not until after the
usual dates of the grouse hunting season.
The provision of the greatest number of open years in every ten-
year period is almost wholly a matter of building up and maintaining
the maximum lireeding population. According to the results obtained
in Minnesota during the eight-year period. 1930-37. the maximum
breeding population of ruffed grouse is one bird per four acres. W e
have not found in any year or on any area an April population in
excess of this figure. On the control area, where no shooting was
permitted, this was tlie A])ril figure for three consecutive years in
spite of great differences in the October populations of the preced-
ing vears. These differences are shown in Table 2.
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Table 2.— The October axd April Grouse Population on 1,800 Acres of
Grouse Range in Northern Minnesota.
YEAR October
population
Acres
per bird
April
population
Acres
per bird
1931 525 3-4
1932 750 2.4 443 4-
1
1933 995 1.8 455 4.0
1934 452 4.0
The area on which these figtires were obtained consisted of 1,800
acres of good grouse range. Similar areas have shown approximately
the same figures for overwintering populations, while poorer areas
have consistently shown April densities of less than one bird per
four acres.
If even the best grouse range cannot overwinter grouse populations
in excess of one bird per four acres we must then accept this figure
as a measure of the maximum breeding population. The reason for
this upper limit of population is still to be determined. Various pos-
sible explanations come to mind ; none of them has been proven.
Two of the likeliest are the species' intolerance of greater crowding
or the exercise of individual territorial rights.
Whatever the explanation, there is apparently a very definite upper
limit, and this limit is the first of the factors that operate to determine
the size of the fall population. If, however, the April population is
less than one bird per four acres it is sufficient proof that the range is
lacking in some important essential. The first essential, of course, is
an October population in excess of the desired April population. It
must be in excess in order to allow for winter losses. We have found
normal winter losses, on properly stocked and understocked ranges,
to be approximately 17 percent. It is perhaps safer to figure on a
20 percent loss. This means that the population present on the range
at the beginning of the winter will be reduced by one-fifth before
April and proper allowance must be made for this reduction.
If winter losses exceed 20 percent of the fall populations the fault
lies in the environment and must be sought for and corrected there.
This fault is very likely to be a deficiency in cover. The kinds of
cover necessary will be referred to later. One other requirement
must be provided on any range where the ol)ject is to build up and
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maintain the maximum breeding population, that is. practically per-
fect interspersion. The species' saturation point cannot be exceeded
for the whole range, neither can it be exceeded for any part of the
range except very temporarily. It is obvious, then, that each unit
of the range as determined by this species' saturation point—four
acres in this case—must produce its proportion of the total range
population. There can be no permanent crowding of birds into
concentrations in excess of this saturation point ; therefore, there
can be no blanks in the sense of areas lacking in any single grouse
essential if it is intended that the range shall maintain its maximum
population.
The maximum breeding population is the species' saturation point
and is the largest possible overwintering population. To obtain it it
is 'necessary to provide :
1. A fall population 20 percent larger than the largest possible
overwintering population.
2. A grouse range containing all of the winter requirements for
ruffed grouse.
3. A degree of interspersion that will allow each unit of the range
to produce and support its proportion of the total maximum
population.
Providing the greatest amount of grouse shooting during each of
the open years is wholly a matter of productivity (granting the
maximum breeding population). There are a number of factors that
reduce productivity and all of them together are responsible for quite
large losses.
The greatest single loss is juvenile mortality. This is an annual
loss—separate from and in addition to the periodic cyclic losses. It
is normally at least 75 percent, some years even larger. The causes
are numerous, but so far as we now know all of these causes can be
included under eight general headings. The first of these juvenile
losses in point of time is nest destruction. For purposes of this
discussion nest abandonment due either to desertion or death of the
hen is included under nest destruction. We know of only two
instances where incubating hens have been killed by accidents or
predators. We know of only one instance where a hen has deserted
her nest, and this in spite of the fact that well over a hundred nests
have been found before the clutches were completed and visited every
day from the time of finding until the eggs hatched. All in all the
several hundred nests for which we have records show nest destruc-
tion from all causes to be slightly less than three percent. Although
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we could not positively identify the predator responsible for each of
these nest losses we do know that one was the work of a wild-
ranging house cat, another was the result of red squirrel activity,
and a third was the work of a woodchuck.
A second type of nesting loss is due to the disappearance of one or
more eggs from the nest without destruction of the entire clutch.
Such losses have occurred in aj^proximately 30 percent of the nests
under observation, but they did not average two eggs per nest and
accounted for slightly less than five percent of all the eggs under
observation. Both red squirrels and chipmunks have been observed
to take eggs from grouse nests during the absence of the hen. We
have no reason to believe that either species deliberately searches for
nests or possesses any particular ability to locate them. It seems
that in each instance they find the nest wholly by accident. Chip-
munks have never been observed to break or attempt to break the
eggs. They simply remove one or more of the eggs by rolling them
out of the nest, pla\' with them for a time, much as a kitten plays
with a ball, and then they invariabl}' hide them under moss, leaves,
bits of wood, or any other convenient ol)ject. On several occasions
we have recovered complete clutches of eggs from such hiding places,
replaced them in the nest, and successfully hatched them.
Red squirrels liave been observed to remo\'e an egg, carry it a few
yards, break into it, and if it did not contain a chick well advanced
in incubation, discard it and go on about their business, paying no
further attention to the nest. If. however, the egg contained a fully
formed chick it was eaten and other eggs were removed and their
contents eaten until all the eggs were gone or until the squirrel's
appetite Avas satisfied. It seems quite probable that most of the
losses involving one or two eggs from a clutch are to l)e accounted
for by this sampling habit of red squirrels.
The very large losses of chicks in the first 30 days after hatching
cannot yet be explained satisfactorily. It has been almost impos-
sible to find the dead young birds. The few that have been found in
suitable condition for e.xamination have been submitted to Ijacteri-
ologists and parasitologists. Thus far they have not been able to
determine the presence of any disease that would account for this
high juvenile death rate. The presence of several species of parasites,
both internal and external, has been demonstrated in the voung
birds, but there is as yet no proof that these parasites are responsible
for any appreciable share of the losses.
Fig. 8. Till-, gravel woods road is very attractive to broods of grouse. The birds
find abundant supplies of insects and other food materials in the bordering vegetation.
They may also enjoy basking and dusting in the roadbed. Since this is a much
traveled highway casualties may be excessively great, so that in management plans
it would be highly desirable to provide openings as described on page 69 some
distance within the forest proper.
Fig. g. This site provides all the essentials mentioned in the above illustration but
has the advantage of being located in a remote section where vehicle traffic is slow
and infrequent.
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Accidents are responsible for a part of this juvenile mortality, but
such losses are usually not important except on areas that are much
traveled. The hen and her young are attracted to openings because a
number of things that enter largely into their daily life either occur
only in connection with such openings or are found more abundantly
in such locations, for example : dry mineral soil for dusting, gravel,
succulent vegetation, and abundant insect populations. Roadsides
oflFer all of these attractions, and if roads are numerous and fre-
quently traveled, especially by automobiles, a considerable loss of
young birds will result.
All of these things that attract the birds to roadways can be pro-
vided in other locations. Small openings can be made in heavily
wooded areas without sacrificing valuable timber. These openings
need not be wider than twice the height of the bordering trees. The
increased herbaceous growth which naturally occurs in open areas
will provide a greater quantity of succulent vegetation and an
increased insect population. If occasional small mounds of mineral
soil are thrown up in the borders of these openings they will provide
dusting scrapes and a source of gravel. If the slash resulting from
the clearing operations is piled and burned at the edges of the clear-
ing the ashes and mineral soil will provide desirable dusting scrapes.
Burning in the openings should be avoided as the resultant ash pile is
too deficient in cover. In this connection it is well to keep in mind
the value of woodchucks ; the earth accumulations at the mouths of
their burrows furnish one of the best sources of gravel available to
rufTed grouse and usually in locations where there is little danger of
accidents befalling the birds as they make use of it. Both artificial
and natural openings usually can be improved further by seeding
them with either alsike or white clover. Removal of the brush and
sod or duff is necessary. The resulting growth provides an abun-
dance of succulent foliage and is valuable in other respects. These
additional values will be discussed in connection with summer range.
Losses of young birds due to predation are insignificant in so far as
we have been able to determine. It has been suggested by some that
the creation of openings attractive to young birds would result in
increased losses from predators. We have not found this to be the
case. It is true, of course, that there must be cover to provide pro-
tection, but such cover need not be 10 to 20 feet above the ground.
In practically any opening attractive to grouse there will be a fairly
rank growth of ground-cover plants, in this region it is bracken fern.
By the time the eggs are hatched this cover is well advanced and
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provides a fairly continuous canopy some 15 to 30 inches above the
ground. This type of cover seems to be even more efficient than that
provided by plants forming higher canopies.
A number of very young birds die each year as a result of falling
into depressions from which they cannot escape. During the first
few days of their life any depression with vertical walls and more
than two or three inches in depth is a veritable death trap, and if it
contains an inch or more of water, as most of them do at that time,
it need be neither so deep nor so steep to be equally deadly. Devoted
to her yoitng as the mother grouse is, she has not yet learned how to
rescue them from these all too common pitfalls. Losses from this
cause I believe to be the second largest of all the losses befalling
ruffed grouse. At first glance it seems as though nothing could be
done about it. Actually, however, this extremely pessimistic view is
not wholly justified. The provision of openings as suggested earlier
in tliis paper will provide more desirable nesting sites and it has
I)een our ex]:)erience that grouse respond quickly to such improve-
ments in their environment. If improved nesting range is available
on relativel}- undisturl)ed upland areas fewer birds will be compelled
to locate their nests in muskegs and swamps. It is in these last-
mentioned locations that depressions are most numerous and during
the ])eri()d immediately after hatching these depressions usually con-
tain ice-cold water. The mother grouse very soon leads her brood
into these same locations in order to escape the midday heat of sum-
mer, but by that time they are large enough and strong enough
either to avoid these pitfalls or to escape from them in case they do
fall in. This type of loss is limited to a period of a very few days in
the early life of the birds.
Probably the greatest loss of young birds is due to a condition
existing before they are hatched. We can offer no proof that this is
the case, but we have good reason to believe that it is. It goes back
to that period in the life of the hen when the eggs from which the
voung are to be hatched are forming in her body. Each chick must
undergo 24 days of development within the egg and emerge strong
and vigorovis if it is to leave the nest within a few minutes after
hatching and keep up with its brothers and sisters as they range the
woods with the mother ; and each chick must do this if it is to sur-
vive. Certainly strong and vigorous chicks cannot be hatched from
eggs lacking in either quantity or quality of food. All of this food
necessary for a clutch of from 10 to 15 eggs must be provided from
the tissues of the mother during a period of the year when food is
reduced to a minimum as to both quantity and variety.
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We do not know which foods are most desirable or most necessary
at this time of year, but we do know that only a few kinds are avail-
able. The birds' weight curve shows a rapid drop during this period.
This loss in weight is no doubt due in part to the increased activity
incident to mating, but a large share of it is perhaps equally well
accounted for by the poorer quality and reduced quantity of food.
At this time when food conditions are at their worst for the entire
year, and immediately following the long rigorous period of winter,
the birds are called upon to meet the greatest physical drain of the
year, that is, mating and reproduction. Reasoning by analogy with
domestic animals it seems logical to assume that such extreme condi-
tions must of necessity result in reduced vitality of the subsequent
broods. It is therefore highly probable that any improvement in
food conditions during late winter and early spring will result in
lessened juvenile mortality and a consequent increase in the sur-
vival rate.
The kinds of foods most apt to prove valuable in this connection
are evergreens which provide acceptable leafy foods such as clovers
and strawberry, and fruit-producing species which retain their fruits
over winter and do not grow to a height that exposes these fruits
above the snow. The leafy evergreens should occur in connection
with openings where the)' will he available earliest when the snow
begins to melt. If planted they should, whenever possible, be located
on south-facing slopes. The fruiting species will be most valuable
in this connection if their fruits are less palatable than those of the
other species present in the region. This will tend to discourage
their use in the fall and early winter when there is usually an abun-
dance of other foods available. They should also l)e low-growing,
preferably with their fruits above the surface of the ground but not
so high as to carry them above the snow line, that is, actually buried
in the snow, not under it. This makes it difficult for the nonhiber-
nating, surface-feeding mammals to get at them and makes them
unavailable to winter birds until the snows are melting, the period
when they most need such additional food. The two species we have
found most desirable in these respects are bearberry (Arcfosfaplixlos
uva-ursi) and Japanese barberry (Berberis japonica). Both wild
grape and Virginia creeper will help to meet these needs, especially
if they are treated so that they trail over the lopped Ijranches of down
trees or over flattened brush heaps, where thev will be covered with
snow.
Artificial winter feeding, in so far as ruf¥ed grouse are concerned.
^ APRIL POPULATION
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Fig. 10. Ruffed grouse population over a lo-year period on a 2,560-acre area.
The values for IQ27-29 are calculated. The lower double horizontal line
represents the maximum over-wintering population, which is the maximum
spring breeding population obtainable. The upper double horizontal line
represents the maximum late fall population necessary to allow for over-
wintering losses and to provide the maximum spring population.
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is impractical and uneconomical. On the great Inilk of Minnesota
grouse range it is absolutely impossible because of inaccessibility.
The importance of even a slight reduction in the mortality rate
should be apparent to anyone who has any knowledge of wild-animal
population behavior. Fortunately for our management efforts the
smallest reduction in the case of the majority of species results in a
disproportionately large increase in the survival rate. If this lessen-
ing of the mortality rate can be accomplished during the juvenile
period it automatically results in increased productivity in the form
of additional allowable hunting take. This point is demonstrated in
the following illustration : assuming that the sex ratio is fifty-fifty and
that each newly hatched brood consists of lo young (neither of these
assumptions is absolutely correct but they approximate the truth
closely enough for purpose of illustration), if all of these young sur-
vived each family, which originally included only two birds, would
at the end of the first year include 12 birds, a 600 percent increase.
Of course all do not survive, and no one believes that it will ever be
possible to bring about 100 percent survival. The question is : How
many do survive? In a grouse population where no increase is
occurring none of them survives. If the numbers of grouse remain
the same year after year, then there cannot be more than two birds
of each family surviving each year. If more than that number sur-
vived there would be an increase. Under these conditions 10 grouse
equal 100 percent of the mortality in each family ; then one grouse
equals 10 percent of the total mortality. If the mortality rate could
be reduced as much as 10 percent, leaving three grouse alive at the
end of the year instead of two, there would be a 50 percent increase
in survival and a doubled grouse population in two years.
Any reduction in juvenile mortality will pay large returns in the
form of increased productivity, particularly in the form of increased
shootable surpluses. If our wildlife conservation efforts are to be
productive of the greatest amount of good they might well begin to
give some consideration to the next year's brood of young in the year
previous to their hatching, instead of devoting all their energies to
the saving of the last year's brood in the year following their appear-
ance. It is not unlikely that a great part of our conservation eflfort
has been directed toward the saving of birds already dead for several
months.
Cover is just as essential as food, and several dififerent kinds are
necessary on a successful grouse range. The more important types
are : drumming cover, nesting cover, Ijrooding cover, molting cover,
74 Roosevelt li'ildlije Bulletin
and winter cover. In most cases the cover pattern is more important
than the plant species involved. Cover areas need not be extensive,
and the more effective the plant growth is as cover the more important
it is to see that these areas are broken up and interspersed with open-
ings ; otherwise there will be little or no food produced at the ground
surface, and food in this location is essential to the young birds and
highly important to the old ones. Efifective cover present over too
large an area will defeat its own purposes.
Drumming cover in particular, containing one or more logs, must
be widely dispersed o\-er the range. Each male grouse selects his
own area and within that area the territory over which he exercises
complete control ; no other male is permitted on that territory. If
drumming cover is concentrated in a few places with large blank
areas intervening, the excess of such cover in an}' drumming terri-
tory will not provide for additional grouse in that territory, and the
blank spaces will provide either very poor and very dangerous drum-
ming grounds or they will not be utilized at all. In either case pro-
ductivity is lessened.
The importance of properly distributed nesting cover in the right
locations was mentioned in connection with juvenile mortality. One
further point to be remembered in connection with nesting cover is
the importance of openings. Xests are almost invariably located at
the edges of openings, perhaps because of the increased number of
insects available to the young in these locations. At any rate such
openings do increase the quantity and the variety of foods available
and the more abundant they are the less the danger of nest concen-
trations. In regions where openings consist almost wholly of roads,
trails, and paths most of the nests will be located along the sides of
these openings and thus exposed to increased danger : first, because
of concentration, second, because man}- nest-destroying species use
these same roads and trails, and third. ])ecause of accidents to the
young.
Ideal brooding cover is a low, dense canopy adjoining openings
that support a variety of plant and insect life. The plants must be
low-growing (ground cover) if they are to be available to the young,
and the greater the variety of plants the greater the number and
kinds of insect and plant materials present. Although such cover is
utilized for only a short period it is nevertheless highly important
that it be available during that period. It is during that same short
period that we lose approximately 75 percent of our annual increase
each year.
Molting cover should he dense and difficult of penetration. This
Fig. II. An old ckanng in a remote section of the Adirondacks (New York State)
reverting to forest. This clearing is very attractive to grouse throughout the summer.
It could be made more attractive as a winter habitat by planting with proper fruit-
producing trees and shrubs.
tig. 12. Clearings of this type produce aiiumlant cover, food and nesting sites. There
is sufficient diversification in the habitat to insure a good population of bird-.
Fig. 13. Ground cover is an essential feature of rufTed grou>e range. Thi^ particular
site provided bunchberry, wood sorrel, false lily-of-the-valley, and twin-flower—all
important grouse foods. Lycopodiuin, balsam, and birch seedlings were also present.
ig. 14. Uprooted trees provide dusting sites for grouse and in addition make grit
accessible to the birds. There are three dusting "scrapes" on this particular stump.
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is where the birds retire nightly and during much of the day from
mid-July to September. It must offer protection from summer heat
as well as from enemies. During this period the young are still mak-
ing rapid growth and both they and the adults are growing their new
plumage. There is an increased physical drain at this time as well as
increased danger because of reduced abilities, especially the ability
to Hy. Rank growths in moist areas are most attractive and appar-
ently most eflfective at this time ; these may be dense cedar, spruce,
or balsam thickets bordering swamps, dense alder fringes on lake
or stream shores, particularly if they are covered with a matted
growth of vining plants, or tangles of raspberry, blackl)erry, goose-
berry, or currants in moister locations. If such areas do not provide
surface water in some form provision should be made for the growth
of berry-producing plants.
Winter cover for ruffed grouse must provide protection from
extreme weather conditions and roosting places safe from predators.
In the northern part of their range, snow ordinarily meets both of
these requirements. Where snow occurs to a depth of twelve inches
or more and is not crusted the birds deliberately dive into it
;
they
not only roost under the snow at night, but we have found that they
spend a great part of each day under its protection when tempera-
tures are near or below zero. There is always a sufficient depth of
snow on Minnesota grouse ranges to provide excellent protection, and
it is usually not crusted to the extent that the birds cannot utilize it.
There are, however, years in which a sufficient depth of snow has
not fallen by the time the deciduous trees have lost their leaves
;
under these conditions the birds are exposed to the effects of low
temperatures and bad storms, and to the attacks of predators—mam-
malian if they roost on the ground, avian if they roost in the trees.
Furthermore we occasionally have severe ice storms during the winter
which put a crust on the snow that no bird can break through. This
condition also forces them to roost in trees. At such times when
snow protection is not available the next best protection is provided
by clumps or fringes of balsam, spruce, or cedar. Pines do not fur-
nish good winter cover except as young dense stands. At about 15
years of age they outgrow^ their usefulness in this respect.
If snow could be depended upon each winter, all winter long, there
would be no need to worry about coniferous cover. Unfortunately
it cannot be depended upon for the reasons just mentioned. It is,
therefore, essential that coniferous cover be provided, even though
this cover is necessary only once in every several years. Much of
wildlife management is in the nature of insurance against future
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probable contingencies. A two-day ice storm once in five years can
do away w^ith all of the increase built up during that period unless
the management measures have taken account of and provided for
the ice storm.
The water requirements of rutTed grouse usually offer no problem
during most of the year. For several months out of the year snow
provides all of their needs in this connection. For a period of several
weeks after the snows begin melting the temporary snow pools fur-
nish readily available water widely distributed. By the time the
snow pools are gone young and succulent vegetation is available
everywhere ; there may also be dew. Before the leafy materials
have grown beyond the stage where they supply sufficient moisture,
the first juicy fruits and berries, and insects are present in numbers.
This condition prevails until late in the summer. There is, however,
a short period, usually only three or four weeks long, late in the
summer and early in the fall when the problem of moisture to meet
their needs becomes acute. There is usually at this time neither dew
nor frost, it is too early for snow, most leafy materials have lost their
succulence, and the juicier fruits and berries have largely disap-
peared. It is during this same period that the birds begin eating
buds and there is evidence to indicate that this activity greatly
increases their need for moisture. Birds near ponds, lakes, and
streams can readily supply this need, but those birds farther removed
from these surface waters are dependent upon some other source of
supply. The best natural source of supply is some evergreen ground-
cover species such as clover or strawberry. These species grow well
in openings where some mineral soil is exposed. They are frequently
found along wood roads and everyone familiar with rutfed grouse
knows that these birds are also found in these roads in large numbers
for a period of a few weeks during the fall. The usual explanation
is that they are out there for gravel, actually they are there for the
moisture to be obtained from the clover and strawberry leaves. Their
gravel requirements are no greater at this season than at other sea-
sons. A better distribution of these plant species over the range,
that is, increased interspersion, will result in more productive acres,
and will reduce to a considerable extent these concentrations on
roads and thereby eliminate some losses from poaching, predation.
and accidents.
The importance of interspersion was pointed out earlier in this
paper. A number of ruffed grouse requirements has been mentioned.
Each of these requirements is an essential on any northern grouse
range. No block of grouse range can support its maximum over-
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wintering population unless these various essentials are so inter-
spersed over the entire range as to enable each unit of the range to
support its proportion of that total maximum population. This
maximum overwintering population is the maximum breeding
population.
The allowable shootable population is the excess over the maximum
breeding population plus 20 percent. The accompanying chart illus-
trates this for an area of 2,560 acres. If this entire area consists of
good grouse range its maximum breeding population is 640 birds.
In order to have 640 birds present in April it is necessary to start
the winter with 25 percent more than that number, that is, 800 birds.
Any birds in excess of 800 in Octol:)er are allowable shootable take.
In order to have the largest possible shootable take it is necessary
to have, first, the largest possible breeding population, and second,
the smallest possible loss between the hatching season and the shoot-
ing season.
The largest possible breeding population is 640 birds. During
normal years this population will provide approximately 300 mated
pairs, and these will average 10 young each, an increase of 3,000
birds. Normally these young will be reduced by 75 percent before
October, that is to 750, and the adults by 10 percent in the same
period, that is to 576. This will leave an October population of
1,326. In order to allow for 800 to start the winter only 526 can be
taken. If any method or combination of methods could succeed in
reducing the juvenile death rate by so much as 13 percent we could
bring through to fall one additional bird in each family group and
thus increase the allowable shootable take from 526 to 826, which is
an increase in productivity of 57 percent.
It is well to point out in this connection that this so-called allowable
shootable take is actually surplus population ; it is made up entirely
of birds that cannot survive the winter. Shooting limited to this part
of the population can in no wise afifect the continued existence of
the species, and it is only when shooting is limited to these surpluses
that it can properly be included under the term conservation. No
species can be rightly included on the game list unless we know
enough about that species to enable it to produce surplus popvilations
and until we can demonstrate that such surplus populations actually
exist. It is understood that shooting should always be limited to
these surpluses.
There are two additional points that must be kept in mind in any
discussion of rufifed grouse management. Both are important and
both arise from the cyclic nature of this species. It has been argued
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by some that heavy shooting of the birds during the upswing of the
cycle would tend to reduce the severity of the cyclic decline or perhaps
do away entirely with the decline. This is an absurd and vicious
idea. On the basis of our present knowledge of cycles there is no
reason whatever for believing that shooting will in any way either
delay or reduce the cyclic losses. This suggestion that shooting
might be beneficial was first made in the belief that the declines were
the result of an overpopulation ; it was held that as soon as the
population level had attained a certain height a "crash" must inevit-
ably occur. It is now known that this is not the case. On many
areas i)eak populations have been maintained for three and four years,
and when the "crash" comes it includes all areas, those on which
there are peak populations and those on which there are very sparse
populations. Cyclic declines are not the result of overpopulations
and can be neither eliminated nor reduced in severity by increased
shooting.
The second point is the importance of saving a maximum number
of the older age classes at the beginning and during the low point of
the decline. There is evidence to indicate that only those birds born
four, five, and six years before the "crash" have sufficient stamina
and reserve strength to carry them over the decline. It is this group
of older birds that makes up the group of survivors and furnishes
the breeding stock responsible for the next cyclic recovery. Every
protection should be provided the birds from the very beginning of
the decline, for any loss in this relatively small age group will seri-
ously retard the recovery rate.




